Filamin-A binds to the carboxyl-terminal tail of the calcium-sensing receptor, an interaction that participates in CaR-mediated activation of mitogen-activated protein kinase.
The G protein-coupled, extracellular calcium-sensing receptor (CaR) regulates parathyroid hormone secretion and parathyroid cellular proliferation as well as the functions of diverse other cell types. The CaR resides in caveolae-plasma membrane microdomains containing receptors and associated signaling molecules that are thought to serve as cellular "message centers." An additional mechanism for coordinating cellular signaling is the presence of scaffold proteins that bind and organize components of signal transduction cascades. With the use of the yeast two-hybrid system, we identified filamin-A (an actin-cross-linking, putative scaffold protein that binds mitogen-activated protein kinase (MAPK) components activated by the CaR) as an intracellular binding partner of the CaR's carboxyl (COOH)-terminal tail. A direct interaction of the two proteins was confirmed by an in vitro binding assay. Moreover, confocal microscopy combined with two color immunofluorescence showed co-localization of the CaR and filamin-A within parathyroid cells as well as HEK-293 cells stably transfected with the CaR. Deletion mapping localized the sites of interaction between the two proteins to a stretch of 60 amino acid residues within the distal portion of the CaR's COOH-terminal tail and domains 14 and 15 in filamin-A, respectively. Finally, introducing the portion of filamin-A interacting with the CaR into CaR-transfected HEK-293 cells using protein transduction with a His-tagged, Tat-filamin-A fusion protein nearly abolished CaR-mediated activation of ERK1/2 MAPK but had no effect on ERK1/2 activity stimulated by ADP. Therefore, the binding of the CaR's COOH-terminal tail to filamin-A may contribute to its localization in caveolae, link it to the actin-based cytoskeleton, and participate in CaR-mediated activation of MAPK.